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ABSTRACT 

 

• In Egypt and third world countries, there are no guidelines for prevention of atherosclerotic cardiovascular 
disease. Clinical guidelines developed in wealthy countries are inappropriate for most of the world population. 

 
• Guidelines address both lifestyle modification and drug therapy for established risk factors. Because of limited 

resources, thresholds of pharmacologic interventions for treatment of hypertension and hypercholesterolemia 
and target levels were higher than in western guidelines. 

 
• Two complimentary prevention strategies are needed. The first is directed to the whole population aiming at 

decreasing the risk profile of the whole community. The second is an individual approach targeting principally 
high risk individuals. 

 
• Individuals at increased risk of developing future cardiovascular events should be the first target of the 

prevention programs. High risk individuals include patients with established atherosclerotic cardiovascular 
disease (e.g. angina, myocardial infarction, stroke), diabetic patients with additional risk factors, elderly 
individuals with risk factors, very high level of a single risk factor and multiple (> 3) risk factors. 

 
• Complete smoking cessation is mandatory through both community and individual approaches. 
 
• Both public and food industry should be aware of the hazards of unhealthy dietary style. A heart healthy diet 

should be made popular. This diet is low in animal fat and refined sugar and rich in fibers and unsaturated fat. 
Increased consumption of fruits, vegetables, whole grain, legumes and fish should be encouraged. Food 
labeling, government legislations and media campaigns are important tools. 

 
• All individuals should be encouraged to establish and maintain at least 30 minutes of moderate intensity 

physical activity as 5 or more days/ week. 
 
• A normal body weight (BMI 20-25 Kg/m2) and a waist circumference < 94 cm in men and < 80 cm in women are 

recommended. Control of obesity requires indefinite dietary and behavior therapy and regular physical activity. 
Combination of pharmacotherapy and lifestyle modification is more effective in weight loss than either approach 
alone. 

 
• Blood pressure goal < 140/90 mmHg is recommended in all individuals; lower levels may be required in high 

risk individuals. Accurate blood pressure measurements should be encouraged in all routine office visits. 
 
• Start of drug therapy for high BP, unless there is an emergency, should follow a period of monitoring and 

repeated measurements over a period varying from days to months depending upon BP level and global risk 
profile. 

 
• In patients with dyslipidemia an elevated serum LDL-C should be confirmed on at least two separate 

measurements. Initiation of statin therapy is recommended only after failure of dietary intervention for a period 
of 3-6 months and should take into consideration the level of LDL-C and the patient's global risk profile. The 
use of stains for primary prevention is not recommended unless LDL-C is > 210 mg/dl, or if LDL-C >160 mg/dl 
in presence of multiple risk factors. 

 
• Diagnosis of diabetes depends on accurate and repeated estimation of plasma glucose (PG). An optimal 

(normal) fasting PG is less than 100 mg/dl. If diet and exercise fail to normalize blood glucose within 3 months, 
oral therapy is initiated. 
Screening for hyperglycemia is indicated for individuals most likely to have impaired glucose tolerance, those 
with established atherosclerotic cardiovascular disease, hypertension and dyslipidemia.  
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INTRODUCTION 

• The development of atherosclerotic (ASO) cardiovascular disease (CVD), namely coronary artery 
disease (CAD) and stroke is closely linked to the presence of a number of risk factors (RFs). These 
RFs when present will increase the chance of an individual for developing a  CV event e.g. 
myocardial infarction, angina, stroke or coronary death. 

• Many of the RFs are related to lifestyle and therefore can be modified while others are genetically 
determined and unmodifiable. Both genetic and environmental factors may co-exist. 

• The chance of developing a future CV event are increased when more than one RF is present. A 
single RF unless of  a very high level (e.g. very high BP or very high plasma cholesterol) is 
generally not enough to produce a CV event. However, there is a tendency of CV RFs to cluster i.e. 
more than one RF is usually present in the same individual. 

• Eighty percent of coronary events are due to major modifiable RFs such as cigarette smoking, 
diabetes, hypertension, dyslipidemia (increase in plasma LDL-cholesterol and/or decrease in 
plasma HDL-cholesterol), obesity, sedentary lifestyle and psychosocial stress. Unmodifiable RFs 
include advancing age, male gender and a strongly positive family history of premature ASO CVD. 

• Prevention of ASO CVD and delaying the development of CV events is possible through control 
and treatment of modifiable CV RFs. 

• Although the outcome of prevention is not immediate like the results of treating acute conditions, 
yet on the long run it is more cost effective. Controlling hypertension and dyslipidemia, tobacco 
elimination and healthy diet improves disability, delays or prevents development of coronary 
events, stroke and death. Consequently the need of dialysis, and coronary revascularization will 
decrease. 

• Prevention is better than cure, and when possible we should help people avoid developing heart 
disease in the first place. 
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RATIONALE FOR EGYPTIAN GUIDELINES 
• A number of guidelines on prevention of ASO CVD are developed by western and international 

societies. 

• In third world countries and in economically disadvantaged communities there are no 
cardiovascular prevention guidelines. 

• National and regional guidelines are affected differently by considerations of cost, priorities in 
health care and prevalence rates of different cardiovascular risk factors. 

• Clinical guidelines for the prevention of cardiovascular diseases developed in wealthy countries are 
inappropriate for most of the world's populations. 

• In rich countries, where there is a viable health insurance system and various payment 
organizations, guidelines particularly for initiation of prevention drug therapy are largely "science 
based" and cost considerations are given less attention. 

• In developing countries, resources for clinical prevention are severely limited. In these countries, 
cardiovascular disease prevention, if necessity, must give way to other health priorities. 

• Guidelines for developing countries should, therefore, make a compromise between the optimal 
science based approach and the minimal affordable policy. 

• Furthermore, there are difference in racial susceptibility, national life style and prevalence of 
cardiovascular risk factors among different countries. 

 
NEED FOR EGYPTIAN GUIDELINES 

 
1. In Egypt, resources for primary prevention are severely limited. 
2. Cost considerations are given priority since largely science-based guidelines (USA and 

Europe) are unaffordable. Risk factors treatment thresholds, goals and use of drug therapy 
should, therefore, be modified. Egyptian national health care system will not pay for 
expensive drugs used in primary prevention, even in high-risk individuals. Therefore, 
recommendations for long term prevention based on guidelines from USA or Europe can not 
be accepted because of cost consideration.  

3. Available cardiovascular risk predictive equations and scoring systems (e.g. Framingham, 
SCORE) are tedious and may not be applicable equally to Egyptian population. 
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WHAT IS SPECIAL ABOUT EGYPTIAN GUIDELINES 

• Three factors were considered in the development of the Egyptian guidelines. These influenced the 
scope, dimensions, and many of the statements in the document: 
A. Population characteristics. 
B. Egyptian government and health system policies. 
C. Egyptian environment. 
 

A. Population Characteristics 
1. Low income and high rates of poverty (average income per capita in Egypt is low). 
2. High illiteracy rates particularly among rural women. 
3. High prevalence rates of some cardiovascular risk factors (CV RFs) e.g. cigarette smoking, 

obesity, hypertension and diabetes (Egyptian NHP 1991-1994). 
4.  Misinformation about health and diet: 

a. Obesity is a sign of good health, prosperity and sexual attraction among some 
Egyptian women. 

b. Red meat is essential for energy, resistance to disease and sexual vigour. 
5. Increased psychosocial stress due to overcrowding, unemployment and poor housing will 

create negative emotions of depression, anger and hostility. When these are complicated by 
illiteracy, there will be difficulty in health education, lifestyle modification and behaviour 
changes.  

6. Cultural and social traits make involvement of women in exercising or physical activity 
sometimes unacceptable. 

 
B. Egyptian Government and Health System Policies 

1. Resources for primary prevention are limited. 
2. Priority in spending is given to care of acute conditions. 
3. Concept of RFs and CV prevention is not well understood among health professionals. Medical 

school training provides limited information in these areas. RFs scoring charts and tables are 
not known by the majority. 

4. Health care system can not afford to pay for expensive drugs such as statins and ACE-Is used 
in either primary or secondary prevention. 

5. Legislations against smoking and harmful palm oil use do not exist or are difficult to implement. 
6. Majority of Egyptians purchase medications out of pocket. 
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C. Egyptian Environment 
1. Healthy foods such as fruits, vegetables, legumes (lentils and beans) and whole grain bread 

are available at raesonable prices (see appendix). 
2. Mild weather conditions will encourage out-door sports and physical activity. 
3. Religion has a very strong influence and can shape the behaviour of the public in right direction 

if it has the correct information. 
 
Scope of Guidelines and Main Features 

1. Lifestyle change, public awareness and education received high priority. 
2. Dietary approaches were stressed and given more space because of the affordable healthy 

foods in Egyptian environment (see appendix). 
3. Community and public health prevention strategies were reinforced and outlined whenever 

possible while addressing lifestyle and major risk factors modifications. 
4. Thresholds for  initiation of pharmacologic therapy and targets of risk factors levels were higher 

than those reported in Americans or European guidelines. We realize that this may not be a 
scientific approach, yet there is no point in designing guidelines that are not applicable and not 
affordable to the majority of the population. There is strong evidence that some lowering in 
blood pressure (BP) is better than no change; similarly even small reduction in plasma LDL-C 
can be beneficial. At both the individual level and health care system, the long-term 
prescription of expensive drugs is doomed to fail. Discontinuation of drug therapy and lack of 
compliance are very common and a main reason is the cost. 

5. Risk assessment was based on the number of risk factors and presence of established ASO 
CVD. Charts, tables and risk scoring systems were not tested in the Egyptian population and 
the majority of physicians are not familiar or aware of them.  

6. High prevalence rates of hypertension, obesity, cigarette smoking and diabetes among 
Egyptians dictated a more detailed discussion of these risk factors in the guidelines. 
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CARDIOVASCULAR PREVENTION STRATEGIES 

 

• There are two types of CV prevention strategies, one is addressing the whole population where the 
aim is to lower the incidence of CV RFs in the whole community (public health or population 
strategy) and the second is directed to individuals at high risk (individual or high risk strategy). 

• The population strategy depends on public education of healthy lifestyle, government legislations 
to develop a healthy smoke-free environment and promotion of healthy food through co-operation 
with food industry. 

• The high risk individual strategy depends upon the evaluation of individuals seen in clinical 
practice, identification of persons at increased CV risk and treating the modifiable RFs.  
The aim of primary prevention is to identify early those individuals who are at risk of developing 
ASO CVD. 
 

 

Cardiovascular Prevention Strategies

COMMUNITY LEVEL

Lifestyle Screening

Tobacco Diet Exercise Weight 
Management

Smoking 

Cessation 

Heart 
Healthy

Regular 
Aerobic

Targeted Systematic 

Age > 50 y

Close relatives of 
young patients with 
ASO CVD

Work Site

Insurance
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ASSESSMENT OF CARDIOVASCULAR RISK 

• Individuals at increased risk of developing future CV events should be the first target in any CV 
prevention program. 

• Risk assessment depends on taking a detailed history of current or previous CV events (angina, 
infarction, claudication, transient ischemic attacks), family history of premature ASO CVD in first 
degree relatives, history of smoking, diabetes, hypertension (HTN) and physical activity. Presence 
of obesity (particularly the abdominal type characterized by increased waist circumference), 
presence of manifestations of ASO disease (e.g. peripheral artery disease, abdominal aortic 
aneurysm, carotid bruits) and signs of left ventricular hypertrophy (LVH) should be carefully 
searched for (table 1 and 2).  
When laboratory facilities are available an electrocardiogram (ECG), urine examinations for 
proteinuria and blood tests for sugar, lipid profile (total cholesterol, LDL-C, HDL-C) and creatinine 
are performed (table 2). 

 
Table (1): Atherosclerotic Cardiovascular Risk Factors 

Risk Factor Criteria 

 Age > 50 years in males and > 60 years in females 

 Hypertension No treatment SBP ≥ 160 mmHg and/or DBP ≥ 95 mmHg on 3 

measurements. 
Treatment SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg 

 Cigarette Smoking Current or during the past 5 years 

 Hyperlipidemia TC ≥ 240 mg, LDL-C ≥ 160 mg/dl on 2 measurements 

 Low HDL-C < 40 mg/dl on two measurements 

 Diabetes Mellitus FPG ≥ 126 mg/dl or PPG ≥ 200 mg on 2 measurements 

 Obesity BMI ≥ 30 kg/m2 

 Family History (first degree) 
of premature ASO CVD 

Female relatives < 60 years, male relatives < 50 years 

 Raised Serum Creatinine > 1.6 mg/dl 

 Left Ventricular Hypertrophy ECG criteria 

 

• The role of the rapidly growing list of evolving or non-traditional risk factors in primarily prevention is 
not established. These include lipid abnormalities (lipoprotein(a), small LDL-C and HDL-C 
particles), coagulation abnormalities (platelets function, plasma fibrinogen and other coagulation 
factors), metabolic defects (hyperhomocysteinemia), inflammatory markers (hsCRP and interleukin-
6) and air pollution.  
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• Based upon the results of history, clinical and laboratory evaluation individuals can be categorized 
into 3 groups: 
1. High risk where the probability of developing a CV event in the coming 5 or 10 years is very 

high. The threshold for high-risk based on fatal cardiovascular events is defined as ≥ 5% in 10 

years (European Society of Cardiology Guidelines). 
2. Intermediate risk where the chances of developing an event is less than the high risk group. 
3. Low risk includes individuals who have an optimal cardiovascular risk profile i.e. young age, 

ideal body weight, normal BP (≤ 130/80 mmHg), optimal plasma lipid profile (LDL-C <130 

mg/dl and HDL > 50 mg/dl) and no history of smoking or diabetes.  

•    High risk individuals should be identified and treated aggressively through lifestyle modification 
and pharmacologic therapy. 

• The following individuals belong to the high risk category: 
1. Established ASO-CVD: 

a. Coronary: MI, angina, revascularization procedures (CABG, PCI). 
b. Cerebrovascular: stroke, TIA 
c. Peripheral arterial disease. 
d. Abdominal aortic aneurysm. 

ASYMPTOMATIC INDIVIDUAL
Seen on screening

Risk Assessment (history, 
examination, laboratory) 

High

Risk Stratification

Pharmacologic 
Therapy

RF Monitoring

Lifestyle

Intermediate
Lifestyle

More evaluation 

Monitoring

Risk Restratification

Low
Reassess in 5 y

Lifestyle

High Intermediate Low 
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2. Diabetes mellitus in patients above the age of 50 years when there is microalbuminuria or 
additional RFs. 

3. Elderly individuals (> 65 y) with more than one major RF (e.g. hypertension, dyslipidemia, 
cigarette smoking, obesity, positive family history). 

4. Very high level of a single RF e.g. BP ≥ 180/110 mmHg, LDL-C ≥ 240 mg/dl, total cholesterol  
≥ 320 mg/dl. 

5. Multiple RFs (more than 3 of atherosclerotic cardiovascular risk factors in table (1). 

• Intermediate risk: 

1. Multiple RFs ( 2-3 of the previous RFs) 
2. Elderly individuals (> 65 y) with no or a single RF. 
3. Presence of the metabolic syndrome (abdominal obesity i.e. waist circumference > 94 cm in 

men and > 80 cm in women in addition to two or more of the following: fasting blood sugar > 
110 gm/dl, BP > 130/80 mmHg, plasma triglycerides > 150 mg/dl or HDL-C < 40 mg/dl). 
 

In the intermediate risk group, further evaluation is optional for risk restratification. This includes blood tests 
for inflammatory markers (hsCRP), urine for microalbuminuria, ECG-stress testing, echocardiography for 
LVH, imaging for coronary calcification and for carotid intimal-medial thickness and measuring the ankle-
brachial pressure differences. Because of their cost, these tests are seldom performed. 
 

• Low risk:  
Individuals in this low risk category had no RFs or just one RF of mild to moderate intensity. 
 

• Factors contributing to increased CV risk: 

1. Sedentary lifestyle and lack of physical activity. 
2. Increased psychosocial stresses: poverty, unemployment, social isolation, poor family relations 

and stressful job conditions. 
3. Impaired glucose tolerance and raised triglyceride levels. 

 
Table (2): Assessment of Cardiovascular Risk 

         History Physical Examination       Laboratory 

 Angina  Obesity  ECG 
 MI  Waist Circumference  Blood Sugar 
 Stroke  BP  Lipid Profile 
 TIA  LVH  S. Creatinine 
 PCI, CABG  Abdominal Aorta  Microalbuminuria 
 Claudication   Peripheral Arteries   
 Family history  Carotid Bruits  
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 Smoking 

 
Risk Scoring Systems 

• Another approach for CV risk assessment based upon epidemiologic studies in USA (Framingham) 
and Europe (SCORE) using risk charts and assigning a number of points for each RF. This 
approach is not practical or familiar to Egyptian community, furthermore, it was not tested in the 
Egyptian population. 

 
 
 
 
 
 
 

 
 
 
LIFESTYLE MODIFICATION 
SMOKING 

• Tobacco use remains the single most preventable cause of death. 

• Individuals and patients at any age can benefit from quitting smoking. Benefit on CV risk may take 
several years before it is seen. 

• Smoking status should reflect life time exposure to tobacco and is not simply current tobacco use. 
Smokers who have only stopped recently (< 5 years) should be assessed as still smoking. 

GOALS 

• Complete smoking cessation, not simple reduction. Smoking as few as 5 cigarettes a day has an 
increased risk. 

• Ensure a smoke-free environment with avoidance of passive smoking. 
 
APPROACHES 
Community Approach  
1. Increase the price of cigarettes by increasing taxes. 
2. Ban smoking in public places through clean indoor air legislation. 
3. Disseminate through media an antismoking campaign. 
4. Ban tobacco advertising and promotions. 

 
Methods for Prevention of ASO CVD 

 
1. Lifestyle modification. 

2. Major risk factors interventions. 
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5. Prevent selling tobacco to minors. 
6. Provide smoking cessation aids through subsidizing nicotine replacement. 
7. Youth focused programs. 
8. Establishing smoking cessation clinics. 
 
Individual Approach 

A. Counseling, behavioral and psychosocial support 
1. Always ask about history of smoking. 
2. Brief and supportive advice on smoking cessation as often as possible. 
3. Encouragement  and motivations, learn techniques of distraction and relaxation. 
4. Avoid situations that trigger smoking. 
5. Provide appropriate facts on risks of smoking and educational material about how to quit. 
 

B. Pharmacotherapy 
1. Nicotine replacement therapy (NRT) 

 Should be considered in individuals smoking > 10 cigarettes per day and fail to stop smoking in 
spite of repeated trials and in those with severe nicotine addiction. 

 Nicotine patch provides consistent levels of nicotine delivery and is the agent of choice. It is 
recommended for 6 to 10 weeks. It is available in 7, 14 and 21 mg doses for single use per 
day, applied at night and left for 24 hours. 

 Other forms of NRT which are short acting include gum, lozenges, and nasal spray. 
 NRT patches are not recommended in patients with recent MI, unstable angina, severe 

arrhythmias or recent cerebrovascular events.   
2. Psychotropic drugs 

 Bupropion (Zyban): an antidepressant prescribed in 150 mg daily dose as sustained release 
capsules. It acts by decreasing both the craving for cigarettes and the symptoms of nicotine 
withdrawal. 
It should be started at least 1 week before the cessation date and to continue for 2 to 3 months 
after the cessation date. 

3. New drugs: Rimonabant  
A cannabinoid receptor inhibitor that blocks the reinforcing effects of nicotine. 

 

DIET AND NUTRITION  

• Continued consumption of diet rich in saturated fats, cholesterol and salt is associated with 
increased risk for development of ASO CVD. 
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• Diet is the first treatment recommendation in patients with hypertension, diabetes, hyperlipidemia 
and obesity. 

• A healthful dietary pattern is associated with a reduction in CVD events and risks. 
 
GOALS 

• Establish and maintain a healthy eating habit through: 
1. Substitute unsaturated fats for saturated and transfats. 
2. Increase consumption of omega-3 fatty acids. 
3. Consume diet rich in fruits, vegetables, nuts and wholegrain. 
4. Limit salt (Na Cl) intake when there is risk of high BP. 

 
APPROACHES 
Individual Approach 

• Individuals should be aware of the composition of a heart healthy diet (table 3). 

• The following dietary components are the targets of the dietary approach; 
1. Fats. 2. Carbohydrates.  3. Fibers. 4. Salt. 
 

1. Fatty food 

 Limit fatty meat and dairy products (butter, creams, full cream cheese). 
 Use skimmed or low fat milk, cottage cheese and low fat yogurt. 
 Replace palm oil with olive/ soya/ corn or safflower oil. 
 Avoid completely organ meet (e.g. liver, kidney, brain) and processed meat (such as 

sausages, salami and hamburger). Remove visible fat from meat and chicken skin before 
cooking. 

 When cooking avoid frying, use boiling, steaming, baking or grilling. 
 Do not use hydrogenated plant oils e.g. margarine. 
 Nuts e.g. almonds, peanuts etc, are rich in monounsaturated fats and should be encouraged in 

moderation. 
  Fat in fish is rich in omega-3 fatty acid and fish consumption is encouraged. Eat fish at least 

twice a week. 
 

2. Carbohydrates  

 Substitute complex carbohydrates and starches for simple and refined sugars. 
 
3. Fibers 

 Encourage a diet rich in soluble fibers. 
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 Fruits, vegetables, nuts, legumes (dried beans, peas and lentils), oats and wholegrain are rich 
in fibers. 

• Increase fruit and vegetable intake to at least 5 to 9 servings/ day or 400-500 gm/day. 

• Increase legume consumption to 30 gm/day. Soya bean is particularly recommended. 

• Diet rich in ocra, beans, oats and obergine can help in lowering plasma cholesterol. 
 
4. Salt (sodium chloride) 

• Restrict to less than 5 gm (1 teaspoon) per day. 

• Reduce salt when cooking, limit processed and fast food. 

• In patients with high BP, avoid salty cheese and preserved fish and meat. 
 
Community Approach 

• Food labeling is recommended in all food stores. 

• Restaurants should be encouraged to serve a heart-healthy menus. 

• Grocery stores and food markets should provide fruits, vegetables and grain products at a 
reasonable price. 

• Food services at worksites should make available selections low in saturated fat and calories and 
provide a lot of fruits, vegetables and grain products. 

• French bakery, and cockies should be discouraged. 

• Production and distribution of plant based foods (vegetables, fruits and legumes ) and grain based 
foods (preferably wholegrain) such as bread, pasta and rice should be encouraged. 

• Media (TV, radio and press) should develop public awareness campaigns promoting heart healthy 
diet. 

• At doctors' offices and other health facilities, printed materials (pamphlets, brochures) should be 
available outlining the risks of unhealthy diets and provide an outline of a heart healthy diet. 

• Discourage eating meat. 
 
Table (3): Heart Healthy Diet 

1. Low animal fat: Limit red meat and dairy products. Use low fat milk. Do not fry 

2. More fibers: Plenty of fruits, vegetables, legumes and whole grain 

3. More unsaturated fat: Olive oils, nuts, plant proteins and fish 

4. Less refined sugars: Limit candies and soft drinks 

5. Less salt (Na Cl): Avoid salty foods, canned, preserved food, fast food 
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PHYSICAL ACTIVITY 

• Sedentary lifestyle is a major risk factor for ASO CVD. In women, it carries an increased risk for 
future CV events greater than obesity. 

• Sedentary lifestyle is associated with a doubling of the risk of premature death. 

• Increased levels of physical activity lead to improvements in BP, glucose intolerance, diabetes, 
HDL-C, triglycerides and obesity. 

• Moderate physical exercise leads to a reduction in mortality.  
 
GOALS 

• All adults and children should engage in regular physical activity at a level appropriate to their 
capacity. 

• Establish and maintain at lest 30 minutes of moderate intensity physical activity on 5 or more 
days/week, these can be accumulated in shorter bursts of 10 minutes duration. 

 
APPROACHES 
Individual Approach 

•  Individuals who are not taking regular exercise should aim to take half an hour of moderate 
physical activity nearly every day. 

• Encourage patients to be active depending upon the severity of disease. 

• Simple exercises such as brisk walking, swimming and bicycling are ideal for all ages. 

• Exercise intensity should increase to levels leading to an increase in heart rate, shortness of breath 
and sweating (not in hot environment). 

• Begin at low intensity and gradually increase over several weeks, and gradually increase the time 
spent. 

• All individuals should be encouraged to be physically active e.g. use stairs instead of elevator, walk 
to their worksite if possible or leave cars or buses at a long distance. Spend weekends walking in 
malls or parks and avoid sitting long hours in front of TV or computers. 

• Daily physical activity should be part of the routine lifestyle. 
 
Community Approach 

• Schools and community organizations need to provide an environment that encourages and 
integrates physical activity into the daily lifestyle. 

• Physicians and nurses need to emphasize the importance of physical activity as primary as 
adjunctive therapy for such medical conditions as hypertension, hypertriglyceridemia, glucose 
intolerance and obesity. 
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• Government and community organizations should promote the development of parks, sporting 
clubs, facilities for bicycling, swimming, etc. 

• Media campaign educating public about the risks of sedentary lifestyle and benefits of simple 
physical activity. 

 
 
OBESITY 

• Obesity is a major independent RF for ASO CVD. There is a continuous, graded influence of BMI 
on CAD incidence even at below average weights. 

• Obesity is a RF for diabetes, hypertension, dyslipidemia, sleep apnea and promotes a state of 
systemic inflammation. 

• Obesity is assessed in terms of both BMI (BMI= body weight in Kg/ height in m2) and waist 
circumference (measured at a point midway between lower edge of rib cage and upper border of 
iliac rest). 

• Obesity is defined as BMI > 30 kg/ m2 while overweight is BMI > 25 Kg/ m2. 

• Waist circumference should be less than 80 cm in women and 94 cm in men. 

• Central (visceral obesity- increased waist circumference) is a better predictor of future CV events 
and is more closely linked to impaired glucose tolerance, insulin resistance, higher BP and 
exaggerated dyslipidemia. 

• Weight loss in obese persons results in improvement in BP, dyslipidemia and diabetes. 
 
GOALS  

• Maintain a normal weight (BMI 20-25 kg/m2) and a waist circumference < 94 in men and < 80 cm in 
women. 

• Initial goal of weight loss therapy is to reduce body weight by approximately 10% from baselines. 
 
APPROACHES 
Individual Approach 

• Encourage routine measurement of body weight and waist circumference. 

• Assess and monitor both waist circumference and BMI. 

• Set realistic targets of 5-10 kg weight loss for overweight and obese individuals. A reasonable time 
plan for a 10% reduction is 6 months. 

• For weight loss to occur, it is necessary to use up more energy through regular physical activity and 
consume less calories from foods and drinks. 

• Obesity, like a chronic disease, requires continuous monitoring and follow-up. 

• Dietary therapy, physical activity and behaviour therapy should continue indefinitely. 
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• Main problem in obesity management is failure to maintain weight reduction after initial success. 

• Behaviour therapy is needed. It includes self-monitoring, nutrition education, slow eating, physical 
activity and relapse prevention. 

•    Pharmacotherapy include: 
a. Sibutramine which is an appetite suppressant. 
b. Orlistat, an inhibitor of intestinal and pancreatic lipase that works by inhibiting fat 

absorption from the intestine.   
c. Rimonabant, a cannabinoid receptor blocker which proved effective in large clinical trials 

but not yet available commercially. 

• Drugs for obesity should be taken for long periods, for at least one year. 

• Combination of pharmacotherapy and lifestyle modification is more effective in weight loss than 
either approach alone. 

• Bariatric  surgery has the best success in achieving weight loss but it carries an increased risk of 
operation morbidity and mortality. It is advised only in patients with BMI > 30 kg/ m2 associated with 
major obesity related co-morbidities or if BMI > 40 kg/ m2. 

 

Community Approach  

• Prevention of obesity should start in childhood. School and family environment should discourage 
the intake of rich caloric drinks and foods and stress the importance of regular physical activity. 

• Breast feeding reduces the risk of developing obesity. 

• Public awareness campaigns (media, social and sporting clubs) addressing the risks of overweight 
and providing lists of foods and drinks to avoid and the need for physical exercise. 

• Establishing obesity clinics in central hospitals with a staff expert in diet and weight management.  

 

• Reductions of 500 to 1000 calories a day are needed to produce weight loss at the 
recommended levels of 0.5 to 1.0 kg a week. 

• Educate patients about the hazards of obesity. 

• There are benefits of modest weight loss (5-10 % of body weight). 

• Help patients set realistic goals. 

• Emphasize gradual change in behaviour over time. 

• Recommend caloric restriction and increased physical activity. 

• Obesity is a chronic  condition that requires lifelong treatment. 
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MAJOR RISK FACTORS INTERVENTIONS 

HYPERTENSION 

• An elevated BP (≥ 140/90 mmHg) on repeated measurements and on several office visits over a 

period of weeks to months constitute a diagnosis of hypertension.  

• Risks of hypertension depend upon: 
1. Level of BP. 
2. Patient global cardiovascular risk profile.  

• There is a linear relationship between BP level and future cardiovascular events. Risk starts at 
levels within what is considered to be the normal range and increases progressively with rise in BP. 

• Risks of hypertension include coronary artery disease, heart failure, cerebrovascular disease, renal 
failure and dementia.  

• High BP is commonly associated with other cardiovascular risk factors namely obesity, diabetes, 
impaired glucose tolerance and dyslipidemia. 

• Management of hypertension depends upon: 
1. Establishing the presence of hypertension through accurate and repeated BP 

measurements. 
2. Assessment of patient's global cardiovascular risk profile through detailed clinical and 

laboratory evaluation. 
3. Need for pharmacologic therapy. The most central question in hypertension management 

is when to initiate drug therapy.  

• Established dietary and lifestyle RFs for hypertension include: high salt (Na Cl) intake, low 
potassium (K) intake, overweight, obesity and excess alcohol drinking. 

 
 
GOALS 

• Achieve better BP control in established hypertensive patients. If targets BP levels can not be 
reached, some degree of BP reduction is better than no reduction. 

• Detect hypertensive patients in the community particularly those with high cardiovascular risk 
profile e.g. patients with ASO CVD, diabetes, multiple risk factors. 

• Ensure patients compliance with drug and non-pharmacologic therapy. 

• For persons not at high risk, the BP goal is a level < 140/90 mmHg. 

• Delay and/or prevent cardiovascular complications of hypertension. 
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APPROACHES 

Individual Approach 

• BP measurement in all routine office visits. If elevated and there is no emergency a period of 
observation and closer monitoring is needed before initiating drug therapy. 

• Lifestyle modification is recommended in all hypertension patients, it includes: 
1. Lowered Na intake can reduce or obviate the need for antihypertensive medications. 

Restrict sodium intake to less than 2.4 g/day (< teaspoonful of salt). 
2. Weight reduction of around 5 kg in overweight patients can lower BP by 4.4/3.6 mmHg. 
3. Increased physical activity at least 30-45 minutes of aerobic activity on most days. 
4. Diet rich in potassium and fibers and low in dairy fat e.g. plenty of fruits and vegetables 

(> 5 servings/day), nuts (almonds, peanuts) and increase in vegetable protein intake from 
soya protein. 

 
Pharmacologic (Drug) Therapy 
 

The most central question in hypertension management is when to initiate drug therapy. Once 
treatment is started, it will continue indefinitely as there is no cure for established essential 
hypertension.  

 

• Antihypertensive drug therapy should be initiated in the following conditions: 
A. Immediately (regardless of risk stratification) 

1. Hypertensive emergencies. 
2. Very high BP levels(> 220/120 mmHg). 

B. After repeated measurements over weeks to months. The duration of BP monitoring 
depends upon:   

(1) BP level.      (2) Risk profile. (3) Change in BP on follow up. 

• Unless there are special indications, thiazide diuretics are the drugs of first choice in management 
of patients of mild to moderate hypertension (140-180/ 90-105 mmHg). 

• Combination therapy (thiazide + beta blocker or ACE-inhibitor or calcium antagonists) is initiated in 
more severe degrees of hypertension (> 180/105 mmHg) or in high risk patients with mild to 
moderate hypertension. 

• Once diagnosis of hypertension is established, life long monitoring of BP is required. Frequency of 
BP measurements depends upon BP level and risk profile. When BP is controlled (< 140/90 
mmHg), regular check-ups every 3-4 months are recommended. 
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Table (4): Duration of initial monitoring depends on initial BP level and risk profile 

Initial BP (mmHg) Risk profile 
Initial Follow up before initiation of 

therapy 

≥ 180/110 

High Treat Immediately 

Low Within 1 week 

160-179 / 95-109 

High Within 2 weeks 

Low Within 8 weeks 

140-159 / 90-94 
High Within 8 weeks 

Low Within 16-24 weeks 
 

Need for Additional Drugs 

• Aspirin: 75-150 mg/day aspirin is recommended in hypertensive patients above the age of 50 
years, in presence of additional cardiovascular risk factor, provided that BP is adequately controlled 
(< 140/90 mmHg). 

• Statins: small doses of statins e.g. atorvastatin 10 mg are added to antihypertensive therapy in 
patients with borderline elevation of LDL-C (> 130 mg/dl) and multiple RFs. 

 
Community Approach 

• Public awareness programs to encourage checking BP, stress the silent nature of high BP and the 
benefits of drug therapy. 

• Public policy to encourage improvements in population eating habits. Stress the value of salt 
limitation and increasing fruit and vegetable consumption. 

• Physician education regarding technique of accurate measurements of BP, initiation and monitoring 
of drug therapy. 

 
 
DYSLIPIDEMIA 

• An increase in plasma total cholesterol or LDL-C carries an increased risk for developing future 
coronary events. 

• An elevated serum total cholesterol alone unless very high is a poor predictor of CAD risk, which is 
much increased when multiple RFs are present. 

• Total cholesterol and HDL-C values should be the average of at least two measurements obtained 
from lipoprotein analysis on 12 h fasting sample. 
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• The increased CAD risk of elevated LDL-C starts at levels considered to be in the normal range (< 
130 mg/dl) and the risk rises steeply with levels greater than 160 mg/dl. 

• A reduced plasma HDL-C and/or increased triglycerides are also independent RFs for CAD. 

• Total cholesterol / HDL-C or LDL-C / HDL-C ratios are very strong predictors of cardiovascular 
events. 

• Lipid lowering therapy (e.g. statins) improved morbidity and mortality in patients with 
hypercholesterolemia, patients with CAD and diabetic patients. 

• The decision to initiate drug therapy (statins) is determined by the patients global risk profile (i.e. 
presence of ASO CVD or other RFs), level of LDL-C and economic situation. 

• Costs of cholesterol-lowering drugs appear to be a major limiting factor in management of patients 
for primary prevention. 

 
 
GOALS 

• An LDL-C less than 160 mg/dl is recommended in all individuals. Levels less than 130 mg/dl and 
preferably less than 100 mg/dl are recommended in the high risk group. 

• HDL-C levels more than 40 mg/dl and triglycerides less than 180 mg/dl are recommended. 
 
 

It is not easy to identify a simple risk threshold at which lipid lowering therapy should be started. 

 
 
APPROACHES 

• Screening of dyslipidemia (12 hs fasting plasma lipid profile) is recommended in the following 
conditions: 
1. Clinically manifest ASO CVD. 
2. Diabetes. 
3. Hypertension. 
4. Very strong family history of premature CAD. 

 
FOOD COMPONENTS THAT RAISE LDL-C 

 
1. Saturated fatty acids: present in full fat milk, fatty meats, palm oil and coconut oil. 
2. Transfatty acids: present in partially hydrogenated vegetable oil, specially commercially 

prepared fried foods and cookies.  
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5. Skin xanthomes and xanthelasms. 

• A cholesterol lowering diet (see section on Diet) and increased physical activity should be tried for a 
period of 3-6 months before initiating dug therapy (statins) in patients with hypercholesterolemia. 

• Patients at very high risk (e.g. acute coronary syndromes) including those with familial 
hypercholesterolemia may need drug therapy at an earlier stage. 

• Elevated serum LDL-C should be confirmed on at least two separate measurements. 
 

 
 

• The first priority for lipid lowering therapy are patients with pre-existing ASO CVD. 

• Statins are the agents of choice for LDL-C lowering. 

• Statins therapy is recommended in the following conditions after trial of lifestyle treatment: 
1. All patients with CAD. 
2. High risk patients with LDL-C greater than 130 mg/dl. 
3. Intermediate risk patients with LDL-C graeter than 160 mg/dl. 
4. Patients with familial hypercholesterolemia of LDL-C greater than 220 mg/dl. 
5. Individuals with a single RF and LDL-C greater than 190 mg/dl. 

• Initiate statins therapy at a small dose e.g. 10 mg atorvastatin, 20 mg simvastatin, 20 mg 
pravastatin, or 5 mg rosuvastatin unless there are special indications for aggressive statins therapy 
e.g. acute coronary syndromes. Increase the statin dose if , after 6 weeks, target LDL-C is not 
reached. 

• In resistant cases combine statins with drugs interfering with cholesterol absorption from the gut  
e.g. ezetimibe or resins. Both are expensive and can cause indigestion or interfere with drug 
absorption. 

 
INDICATIONS OF STATINS THERAPY IN PATIENTS WITHOUT CAD 

 
1. In absence of any CV RFs: 

o Persistent LDL-C > 210 mg/dl in individuals > 40 years, in spite of dietary intervention  
2. In presence of one major CV RF 

o Persistent LDL-C > 190 mg/dl, despite dietary intervention. 
3. In presence of more than one major RF 

o Persistent LDL-C > 160 mg/dl, despite of dietary intervention.  
4. In presence of other established ASO CV disease or diabetes associated with other RFs 

o Persistent LDL-C > 130 mg, despite of dietary intervention.  
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• Recommendations for primary prevention using cholesterol lowering drugs based on guidelines 
from the united states can not be accepted because of the realities of consideration of healthcare 
costs. 

• Nicotinic acid is the drug of choice for treatment of low HDL-C. 

• Fibrates are effective in lowering increased triglycerides levels. 
 
Table (5):  Recommended RFs Target Levels 

 High Risk Low Risk 

BP (mmHg) <  140/90 < 160/95 

LDL-C (mg/dl) < 130 < 160 

   

 
 

 
Table (5): Drug Therapy Initiation Threshold 

 High Risk Low Risk** 

BP*  (mmHg) ≥ 160/95 ≥ 170/105 

LDL-C (mg/dl) ≥ 160 ≥ 190 

   

 
* On 2-3 consecutive office visits 
** No other risk factors  
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DIABETES MELLITUS 

• Diabetes is a major risk factor for CAD, strokes, peripheral arterial disease, renal failure, heart 
failure and blindness. 

• Early and aggressive treatment of diabetes will prevent or delay the development  of its 
complications. 

• The diagnosis of diabetes depends upon accurate estimation of plasma glucose. Elevation of 
plasma levels should be confirmed by repeated testing on separate days. An increase in plasma 
glucose above the following cut points  on repeated measurements will constitute a diagnosis of 
diabetes: 
1. Fasting plasma glucose (FPG) ≥ 126 mg/dl. 
2. Two hours plasma glucose after a glucose load of 75 gm glucose dissolved in water (2 hs 

PPG) ≥ 200 mg/dl. 
3. Symptoms of diabetes i.e. thirst, polyurea, loss of weight plus a random plasma glucose ≥ 200 

mg/dl. 

• Optimal (normal) FPG is less than 100 mg/dl and 2 hs PPG less than 140 mg/dl. Individuals with 2 
hs PPG ≥ 140 mg/dl and < 200 mg/dl have impaired glucose tolerance. 

 
GOALS 

• Identify individuals with previously undiagnosed type 2 diabetes in the community. 

• Maintain optimal blood sugar level in patients with diabetes (HbA1c ≤ 7%). 

• Detection and control of other cardiovascular risk factors namely hypertension and dyslipidemia. 
 
APPROACH  

• Screening for hyperglycemia is indicated for individuals most likely to have IGT, who can benefit 
from prevention efforts and for the detection of undiagnosed diabetes. These are: 
1. Patients with established ASO CVD: coronary, cerebral and peripheral arterial disease. 
2. Hypertension. 
3. Dyslipidemia. 
4. Overweight (BMI ≥ 25 kg/ml) in individuals above the age of 45 years. 
5. Younger individuals with additional risk factors such as prior gestational diabetes, family history 

(first degree relatives) of type 2 diabetes, high risk ethnic and racial group.  

• Measure plasma glucose on a fasting venous sample. If FPG is > 110 mg/dl, perform additional 2 
hs postprandial test. 

• First line management of hyperglycemic is in most cases, lifestyle intervention: physical activity, 
healthy eating and weight management. Then if required, addition of appropriate hypoglycemic 
therapy. 
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• If diet and exercise fail to normalize blood glucose within 3 months, oral therapy is initiated. 
Selection of the right agent should be individualized (Table 7). 

• Tight glucose control with insulin for 3 or more months should be considered in patients with acute 
coronary syndromes. 

• Insulin therapy is indicated, if there is severe hyperglycemia at diagnosis to overcome glucotoxicity. 
Insulin is given if hyperglycemia persists despite maximum dose of oral agent. 

• Aggressive control of hypertension (i.e. BP < 130/85) and dyslipidemia (LDL-C < 130 mg/dl) is 
recommended in diabetic patients. 

• In diabetic patients with multiple RFs, ramipril (10 mg/d) has a cardiovascular protective effect. 
 
Table (7): Type 2 Diabetes: Current Treatment Options  
Sulphonylureas Stimulate insulin secretion by direct action on pancreatic β-cells  

Meglitinides (prandial insulin 
releasers) 

Stimulate insulin secretion, similar to sulphonylureas but with faster 
onset and shorter duration of action 

Metformin Improves insulin action by effects on insulin signaling and other 
mechanisms 

Thiazolidinediones Improve insulin action mainly by activation of PPAR-agonists 

Acarbose Slow rate of carbohydrate digestion by inhibiting intestinal α- 
glucosidase enzymes 

Insulin Decreases hepatic glucose output, increases glucose uptake and 
metabolism (especially skeletal muscle) and reduces lipolysis  

 

Recommendations for Glycemic Control 
 

HbA1C     < 7% 

• Preprandial plasma glucose  90 -130 mg/dl 

• Peak post prandial plasma glucose  < 180 mg/dl 

• Less intensive glycemic goals may be indicated in patients with severe or frequent 
hypoglycemia.  

 

Source: American Diabetic Association  
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APPENDIX (1) 
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APPENDIX (2) 

  

A Systematic Approach to Management Based on BMI and Other Risk Factors 
Assess Overall Health Risk from BMI and Other Risk Factors, e.g. Waist 

Circumference

BMI Additional Risk Factors?

25-29.9

30-34.9

35-39.9

≥ 40

Absent

Present

Absent

Present

Weight maintenance, healthy diet, exercise.

Goal for diet, exercise, behavior: primarily geared to 
risk management. Weight loss needed if risk not 
reduced substantially within 3 months, then, aim for 5-
10 kg over 24 weeks by mild energy deficit. If not 
achieving this weight reduction at 24 weeks and risks 
persist, test usefulness of drug to reduce risk by 
weight management 

Goal of 5-10 percent weight loss

Consider very low calorie diet and drug therapy if diet, 
exercise and lifestyle program unsuccessful after 12 
weeks in reducing all risk factors

Use full therapy including drugs to achieve > 10% 
weight loss

Refer to specialists for separate management and 
consideration of surgery if conventional treatment fails. 
Aim for 20-30% weight reduction

Source: WHO. Obesity: preventing and managing the global epidemic. Report of a WHO consultation. WHO Tech 
Rep Ser 2000; 894:i


